Thyrotropin-releasing hormone causes excitation of rat hypoglossal motoneurons in vitro.
A brainstem slice preparation and conventional intracellular recording techniques were used to study the effects of the neuropeptide thyrotropin-releasing hormone (TRH) on adult rat hypoglossal motoneurons (HMs) in vitro. We found that TRH (0.1-10 microM) had two effects: 1) it caused depolarization of HMs and 2) decreased their input conductance. We tested the effects of TRH on HMs using a sinusoidal current injection paradigm to approximate the rhythmic activity of HMs in vivo. Waves of injected current that elicited only subthreshold behavior in control conditions caused repetitive firing in the presence of TRH. Compensating for the TRH-induced depolarization by hyperpolarizing direct current injection revealed the consequences of decreased input conductance in isolation. Under these conditions, the spike-firing of HMs at the peak of the sinusoid was still enhanced. In addition, the maximal hyperpolarization at the nadir of the current wave was also increased. This suggests that in the presence of TRH, the effects of both excitatory and inhibitory synaptic inputs on HMs are enhanced and the contrast between excitation and inhibition is sharpened.